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(54) IMAGING APPARATUS 
{57)Abstract: 

PROBLEM TO BE SOLVED: To provide an imaging 
apparatus exhibiting excellent gradation and color 
reproducibility while eliminating longitudinal streak in 
which the yield of LED array head is increased by 
managing the variation of exposure intensity distribution 
such that unevenness of image density becomes 
inconspicuous. 

SOLUTION: An LED array head comprising an LED 
element array 30 where a large number of LED elements 
31 are arranged in one or a plurality of rows, and a lens 
array 33 for focusing light emitted from the LED 
elements by lighting them with a specified driving current 
based on an input signal is faced against an image 
carrier and an image is formed by electrophotographic 

system. In such an imaging apparatus, some characteristic values in the exposure intensity 
distribution of respective LED elements averaged for the number of pixels in the main 




scanning direction of a dither matrix are set to fall within a specified range. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses an LED array print head for equipment write-in [ optical ], 
and relates to image formation equipments, such as a printer which performs image formation with an 
electrophotography method, a digital copier, and facsimile apparatus. 
[0002] 

[Description of the Prior Art] With the image formation equipment which forms an image by the 
xerography, although it is in use to use for equipment write-in [ optical ] the laser scan optical system by 
the polygon mirror which carries out the deflection scan of a laser light source and its laser beam, in 
recent years, the LED array printer which used the LED array head for equipment write-in [ optical ] 
from the accelerable reason of ** attracts attention also in the high-density writing which can attain 
small and simplification of the whole equipment. When many LED components are arranged in a main 
scanning direction and an LED array head carries out burning control of each LED component based on 
a picture signal, the optical writing to a photo conductor top is performed, and an electrostatic latent 
image is formed. Here, the conventional general LED array head is explained using drawing 14 . The 
LED array head 3 consists of an LED component array substrate 30 with which many LED components 
3 1 arrange in the shape of a straight line, and are arranged, and the lens array section 33 by which two or 
more image formation lenses 32 are arranged in parallel. The light emitted from each LED component 
passes along two or more image formation lenses in a lens array, and they carry out image formation on 
a photo conductor 1. As a lens array 33, the good selfoc-lens array (brand name; it is henceforth called 
SLA) of condensing nature is used widely. On the other hand, since dispersion (dispersion in the light- 
emitting part configuration of each LED component or an array) in an LED component array and 
dispersion (dispersion in the optical -character ability of each lens or an installation location) in a lens 
array are included, the LED array head is impossible for manufacturing so that all the optical properties 
by each LED component may become uniform in an image surface top (on a photo conductor side) as a 
matter of fact. Therefore, it changes with each LED components, and in the area gradation method by 
binary writing, dispersion in the dot image serves as concentration unevenness, the dot image formed 
also appears, and a gradation expression is degraded remarkably. Since it exposes by the same LED 
component especially in the direction of vertical scanning by the LED array printer, said concentration 
unevenness will become the vertical stripe image of the direction of vertical scanning, and will be 
generated. Then, the quantity of light of each LED component is measured, and the approach of 
changing an actuation current and actuation time amount, and amending them is proposed so that all 
light exposure may become fixed (reference, such as IP,3-196070,A). This is creating the amendment 
data which control an actuation current, and attains equalization of the quantity of light so that it may 
fall within a specification range with the quantity of light of all LED components to the average of the 
quantity of light of all LED components. And existence of the LED component of the quantity of light 
outside the specification range which cannot be amended in that case will make the LED array head 
itself a defect. 
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[0003] 

[Problem(s) to be Solved by the Invention] However, it turns out that the vertical stripe which is 
concentration unevenness occurs when it amends so that the quantity of light may become uniform to ail 
LED components, and a gradation expression, graininess, and color repeatability may be worsened. 
Moreover, when an LED array head like 1200dpi by which densifi cation was carried out was used, it 
turned out that concentration unevenness occurs especially in many cases. As this cause, dispersion in 
the configuration of the exposure intensity distribution of each LED component can be considered. 
Drawing 15 expresses the exposure intensity distribution in the main scanning direction of the LED 
component in a different location. These show that the configurations of the exposure intensity 
distribution differ greatly, although the quantity of light is equalized by the quantity of light amendment 
approach from the former. In order to make an array consistency high in a high density LED array head 
like 1200dpi especially, it is necessary to make an LED component small, the precision on a process 
becomes severer, and since an LED component becomes small, there is a problem that dispersion in the 
configuration of the exposure intensity distribution of each LED component becomes large rather than 
before, from the reason of the diameter of the beam spot being minor-diameter-ized. Like JP,11- 
227254,A as what observed this problem, the amendment approach of attaining equalization of 
luminescence intensity distribution with parameters, such as a beam diameter, is learned paying 
attention to the focus in the luminescence intensity distribution of each LED component. However, if 
compared with the conventional 600dpi about an LED array head like 1200dpi as mentioned above 
which carried out densification, it will be doubling an element number and that dispersion in the 
exposure intensity distribution of each LED component becomes large, and it will become difficult to 
equalize a beam diameter about the effective image width whole region (for example, about 1 5000 dots 
of A3 width of face). It became difficult to make the diameter of the beam spot of an LED component 
into specification within the limits,, the LED array head made into a defect increased, and the cost rise 
accompanying large aggravation of the yield had arisen. Then, this invention is managing dispersion in 
exposure intensity distribution so that image concentration nonuniformity may be hard to be recognized, 
and the yield of an LED array head is improved and it aims at offering the image formation equipment 
which does not have a vertical stripe and was excellent in gradation nature or color repeatability. 
[0004] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, in invention 
according to claim 1 The LED array head which has a lens array for carrying out image formation of the 
light which made said LED component turn on with a predetermined actuation current based on the LED 
component array and input signal with which many LED components were arranged by two or more 
trains or the single tier In the image formation equipment which is confronted with image support and 
forms an image with an electrophotography method About a certain weighted solidity in the exposure 
intensity distribution of each LED component, the value averaged for every number of pixels of the 
main scanning direction of a dither matrix is characterized [ main ] by the image formation equipment 
set up so that it may become a certain predetermined within the limits. Generally, near 1 [cycle/mm] has 
high sensibility at the spatial frequency characteristics of human being's vision, and it is known by the 
600dpi pan that it will be hard to be recognized in the high-frequency field in 1200dpi units. Moreover, 
this human being's vision property is used, by expressing gradation in the high screen ruling periodic 
structure is hard to recognize, the visual storage effect is urged and the smooth gradation expression of a 
natural image etc. also of area gradation methods, such as a dither method which is the gradation 
expression in a binary printer, is attained. Therefore, to concentration change with the period of the 1 - 
pixel unit in the resolution of 600dpi and 1200dpi, human being's vision property is insensible. That is, it 
is expected that the image concentration unevenness is completely satisfactory on vision depending on 
extent of dispersion in the configuration of said 1-pixel exposure intensity distribution. Then, it is 
desirable to manage with the average of the exposure intensity distribution in a certain period in 
consideration of a vision property rather than to to manage dispersion in the exposure intensity 
distribution of an LED component per 1 pixel. By this invention, an image without concentration 
unevenness, such as a vertical stripe image, can be obtained by using the LED array head which 
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suppressed dispersion at the time of equalizing about a certain weighted solidity in the exposure 
intensity distribution of each LED component in a certain predetermined range by making the number of 
pixels of the main scanning direction of a dither matrix into a period. 

[0005] In invention according to claim 2, it is characterized [ main ] by the image formation equipment 
according to claim 1 a certain weighted solidity of whose in the exposure intensity distribution of each 
of said LED component is the beam-spot area at the time of slicing the exposure intensity distribution of 
each LED component with a predetermined threshold. The physical relationship of fluctuation of this 
beam-spot area and the vertical stripe which is concentration nonuniformity found by experiment of 
artificers that there was correlation. However, the part which cannot take concentration nonuniformity 
and a response also existed (in the pixel from which beam-spot area has shifted from the average, the 
vertical stripe which is concentration nonuniformity might not necessarily be observed). [ in / fluctuation 
of the beam-spot area in every pixel is large, and it is difficult for the dispersion to manage, and / in the 
fluctuation in every pixel / an image ] Then, by using the value which averaged beam-spot area about 
the pixel of a dither matrix as weighted solidity, since it becomes easy to manage the dispersion, an 
image without concentration unevenness, such as a vertical stripe image, can be obtained. In invention 
according to claim 3, it is characterized [ main ] by the image formation equipment according to claim 1 
which is the diameter of the beam spot a certain weighted solidity of whose in the exposure intensity 
distribution of each of said LED component is the horizontal-scanning lay length at the time of slicing 
the exposure intensity distribution of each LED component with a predetermined threshold. In 
fluctuation of the beam-spot area by dispersion in exposure intensity distribution, it turned out especially 
that correlation with the vertical stripe which is concentration nonuniformity is strong about fluctuation 
of horizontal-scanning lay length. Therefore, if the diameter of the beam spot of a main scanning 
direction is managed, inspection of the exposure intensity distribution of each LED component can be 
simplified, and a vertical stripe can be controlled effectively. 

[0006] In invention according to claim 4, said predetermined threshold is characterized [ main ] by the 
image formation equipment of a publication at claims 2 and 3 set up to 10% or less to the average of the 
exposure peak value on the strength in all LED components. It becomes easy to take the response of the 
location of dispersion in the exposure intensity distribution of each LED component, and the vertical 
stripe which is the concentration nonuniformity in an output image by setting a predetermined threshold 
to 10% or less of the average of an exposure peak on the strength. In invention according to claim 5, the 
diameter of the beam spot of each LED component is characterized [ main ] by the image formation 
equipment of a publication at claims 1-4 which are 40 micrometers or less. About the configuration of 
exposure intensity distribution, to a pixel, if the breadth is too large, it cannot manage weighted solidity 
with a sufficient precision. Therefore, it inspects effectively on this condition. In invention according to 
claim 6, said image formation equipment is characterized [ main ] by the image formation equipment of 
a publication at claims 1-5 which are the so-called color picture formation equipment which forms an 
image with the toner of four colors of yellow, cyanogen, a Magenta, and black at least. Since 
concentration dispersion of each color leads to aggravation of color repeatability as it is, it is necessary 
to manage dispersion in the exposure intensity distribution of each LED component by this invention for 
high-definition-izing. In invention according to claim 7, it is characterized [ main ] by the image 
formation equipment of a publication at claims 1-6 to which a different dither matrix for every color is 
set. It prevents that the concentration nonuniformity for every monochrome by quantity of light 
dispersion laps with the same period, and emphasizes concentration nonuniformity by setting up a 
screen angle for every color. In invention according to claim 8, the ratio of the weighted solidity of the 
exposure intensity distribution equalized for every number of pixels of the main scanning direction of 
the dither matrix in black and the average of the weighted solidity in the whole LED array head is 
characterized [ main ] by the image formation equipment of a publication at claims 1-7 which are within 
the limits of a certain predetermined value in the color picture formation equipment which performs 
image formation of each color with the same LED array head. By inspecting using the predetermined 
value of the large black of lightness change, the vertical stripe image which is concentration unevenness 
can be prevented. In invention according to claim 9, it is characterized [ main ] by the image formation 
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equipment of a publication at claims 1-7 to which the range of said predetermined value is set for every 
LED array head of each color in the color picture formation equipment which performs image formation 
of each color with two or more LED array heads. By setting up the range of a predetermined value 
according to lightness change of each color, it can inspect gradually, aggravation of the yield of an LED 
array head can be controlled, and a cost cut can be aimed at. 

[0007] In invention according to claim 10, the range of the predetermined value of black is characterized 
[ main ] by small image formation equipment according to claim 9 compared with other colors. The 
vertical stripe image which is concentration unevenness can be prevented by managing severely 
dispersion in the exposure intensity distribution of the LED array head used for the large black of 
lightness change compared with other colors. In invention according to claim 1 1, the range of the 
predetermined value of said black is characterized [ main ] by the image formation equipment according 
to claim 10 which is **10%. In invention according to claim 12, the range of the predetermined value of 
yellow is characterized [ main ] by the image formation equipment of a publication at large claims 9-11 
compared with the predetermined value of other colors. Since the LED array head which is outside 
tolerance by other colors can be used by making a permissible level large for dispersion in the exposure 
intensity distribution of the LED array head used for the small yellow of lightness change compared 
with other colors, control and a cost cut of aggravation of the yield can be aimed at. In invention 
according to claim 13, the range of the predetermined value of said yellow is characterized [ main ] by 
the image formation equipment according to claim 12 which is **20%. In invention according to claim 
14, the array consistency of the main scanning direction of the LED component in said LED array head 
is characterized [ main ] by the image formation equipment of a publication at claims 1-13 which are 
1200 or more per inch. In invention according to claim 15, said LED component is characterized 
[ main ] by the image formation equipment of a publication at claims 1-14 in which burning actuation is 
carried out by binary image data per dot. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. Drawing 1 is the sectional view of the example 1 of the image formation 
equipment of this invention. It has in the center the photo conductor drum 1 which is the latent-image 
support which carries out revolution actuation in the direction of arrow-head A. In the perimeter the 
electrification equipment 2 which gives a charge uniformly to a photo conductor drum front face, the 
aligner 3 in which expose a photo conductor based on a picture signal, and an electrostatic latent image 
is made to form, and each color (black — ) By the so-called revolver type developing-machine style 
which counters said photo conductor because yellow, cyanogen, and each development unit (4K, 4Y, 
4C, 4M) equipped with the toner of a Magenta carry out a sequential revolution By imprinting the toner 
image on the developer 4 which makes a toner image fomi for every color on a photo conductor 1, and a 
photo conductor 1 to medium imprint belt 5a for every color in developing the electrostatic latent image 
on said photo conductor 1 The cleaning equipment 6 grade which removes the toner which remained on 
the photo conductor after the imprint process to the medium imprint. equipment 5 and medium imprint 
equipment which obtain the toner image which carried out the color pile on said medium imprint belt 5a 
is arranged in order. Moreover, the imprint equipment 8 which imprints the toner image formed on the 
medium imprint belt to the record material 7, such as paper conveyed in the direction of arrow-head B, 
and the anchorage device 9 established in record material [ finishing / an imprint ] are also arranged like 
a graphic display. Electrification equipment 2 uses the so-called scorotron electrification machine. The 
electrification potential on a photo conductor is controlled by impressing the grid electrical potential 
difference Vg to the grid electrode of the shape of a mesh which counters a photo conductor. In this 
example, it can carry out adjustable [ of this grid electrical potential difference Vg ] on the basis of - 
700V. In addition, the configuration of an electrification machine cannot be restricted to this and can 
also use an electrification roller etc. The LED array head which is an aligner 3 is the configuration 
shown in drawing 14 mentioned above, and SLA20D of a selfoc-lens array (trade name) is used for it as 
a lens array. Moreover, the array consistency of the main scanning direction of an LED component is 
1200dpi (1200 per inch), and the total LED element number N is 15360 pieces. The developer 4 has 
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contained the two component developer which consists of a toner and a carrier inside, and a toner and a 
carrier are charged by frictional electrification at the same time a developer is conveyed on the 
conveyance screw 41 at a before [ drawing 1 skillful ] and back side. In this example, the toner and the 
50-micrometer carrier whose mean particle diameter is 6.9 micrometers were used as a developer. 
Moreover, the developing roller 42 which counters a photo conductor and is arranged consists of a 
magnet fixed to a pivotable development sleeve and the pivotable interior, and a developer is drawn on a 
development sleeve front face with the magnet in a developing roller. After the developer which adhered 
on the development sleeve after that is made into a fixed thin layer by the doctor 43 which is developer 
specification-part material, it is conveyed to a development field. Development bias is impressed to the 
development sleeve and a latent image develops because only a toner adheres to the latent image on a 
photo conductor by the development electric field formed between the photo conductor and the 
development sleeve. By this example, development bias is the so-called AC bias which superimposed 
the alternating current component, and is impressed to a dc component here on condition that the 
symmetry square wave of direct-current-voltage VB_DC=-500V, and peak TSUUPDCU electrical- 
potential-difference Vpp= 0.8kV and frequency [ of f= 2.4kHz ] **. 

[0009] Next, control of burning actuation of an LED array is explained. Drawing 2 is the block diagram 
showing the configuration of the LED array actuator 10. This LED array actuator is the thing of a 
common knowledge configuration, and is constituted by a shift register 1 1, latch 12, the AND gate 13, 
and the LED driver 14. A shift register 1 1 inputs image data "0" or " 1" 1 -dot binary in an order from a 
dot 1 by clock signal CLOCK, and it operates so that each of those dot data may be sent to each register 
inside. If all the dot data for N individual are sent, latch 12 latches the data, and if a strobe pulse STB is 
inputted into the AND gate 13, only the dot (LED component) to which "1" of image data was sent will 
be based on only the width of face of a strobe pulse STB emitting light by the LED driver 15. Next, it 
explains based on the block diagram showing the configuration of the LED array control section 20 in 
drawing 3 . First, color correction and halftone processing are made in the image-processing section, and 
the data of RGBSbit inputted from the scanner, the frame memory, etc. are generated as CMYKlbit 
binary image data. Then, the FIFO (First-In First-Out) memory 21 for incorporating 1-bit binary image 
data from the outside by one line is formed in the input side of said LED array actuator 10. This FIFO 
memory 21 is reset by the horizontal-scanning line synchronizing signal / LSYNC from the controller 
section 22, and incorporates the image data for horizontal scanning of one line. And similarly the LED 
array actuator 10 is reset by the horizontal-scanning line synchronizing signal / LSYNC from the 
controller section 22, and image data is sent out one by one to an LED array actuator from said FIFO 
memory from a dot 1 to Dot N by clock signal CLOCK generated from the oscillator 23. Moreover, to 
said LED array actuator, the strobe pulse generating section 24 is connected into said LED array control 
section. This strobe pulse generating section 24 is constituted by the counter, the comparator, etc., and 
generates a strobe pulse STB. In the LED array actuator 10, image data will emit [ the dot of " 1" ] light 
to the timing of a strobe pulse STB. These control is shown in the timing chart of drawing 4 . 
[0010] Next, the dither matrix used by this example is explained. As shown in drawing 5 , the dither 
matrix according to individual which had a screen include angle for every color on the basis of 200 lines 
is used. For example, the dither matrix of black is performing the gradation expression as the aggregate 
of a basic dither like drawing 6 . Next, the inspection approach about the exposure intensity distribution 
of each LED component of the LED array head in this invention is explained. In this example, the beam- 
spot area in the exposure intensity distribution of each LED component was observed. First, the flow 
chart of drawing 7 explains acquisition of the beam-spot area of each LED component. In addition, 
measurement of exposure intensity distribution is performed by the two-dimensional CCD measuring 
instrument, and it is detected for every pixel of XY coordinate on the level whose exposure 
reinforcement is 8 bits. Again. By attaching an LED array head on the stage of power feed, it is a 
measurable system automatically about exposure intensity distribution for every LED component. 
Exposure intensity-distribution [ of the i-th LED component ] I (i) is measured first (#lb), and this is 
measured about all LED components (i= 1 - N) (- (#ld)). (#la) Subsequently, peak value Ip (i) is 
acquired from obtained exposure intensity-distribution I (i), this is averaged about all LED components, 
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and the average peak intensity value IpO is computed (#(IpO= (sigmalp (i)) / N) le). Subsequently, the 

threshold TO which determines beam-spot area is set up (#lf)- this example, 10% of value of the 
average IpO of peak intensity was set up as a threshold TO. Subsequently, said area beyond threshold TO 
is computed and it is referred to as beam-spot area S (i) (#lg). The schematic diagram of the beam-spot 
area in this case is shown in drawing 8 . Subsequently, as an average beam-spot area, SO is computed by 
averaging S (i) of all LED components (#(S0= (sigmaS (i)) / N)lh). Furthermore, it judges whether it is 
smaller than the predetermined area St with the obtained average beam-spot area SO (#li). Here, it 
considered as St=1600[mum^2]. When it is a false, dispersion in beam-spot area judges that it is large 
and concentration unevenness cannot be permitted, and does not carry this LED array head in equipment 
as a defect (#lj). About the decision of the threshold TO for the above-mentioned beam-spot area 
calculation, a response with the generating situation of the vertical stripe which is the concentration 
nonuniformity of a actual image output is decided on. Especially in order to acquire correlation of the 
vertical stripe which are beam-spot area and concentration nonuniformity, it is desirable to set up a 
threshold in 10% or less of location of peak intensity. 

[001 1] Next, the flow chart of drawing 9 R> 9 explains the case managed with the value which 

equalized the beam-spot area which is the weighted solidity of the exposure intensity distribution of 

each LED component with the number of pixels of the main scanning direction of a dither matrix. In this 

example, since the LED array head single as an aligner is used, beam-spot area is equalized using the 

dither matrix of black, and the number of pixels of the dither matrix of a main scanning direction is X= 

32 as drawing 5 . First, for every number X of pixels of the dither matrix of a main scanning direction, 

beam-spot area is equalized and average beam-spot area S_ave (k) for every dither matrix is computed 

(#2b). Average beam-spot area S_ave (k) of the k-th dither matrix expresses the average beam-spot area 

of the pixel of eye watch (kX+1) (X) (k+1) to eye watch of beam-spot area S (i) here. 
(k+1) X 

S_ave (k) =28 (I) /X 

kX+ 1 



Next, dispersion in average beam-spot area S_ave (k) in the k-th obtained dither matrix judges whether 
it is settled in C_bk as a ratio to the average beam-spot area SO in all LED components (#2c). (|S_ave 
(k)-SO|/SO <=C_bk) When it is a false, it judges that there is a large part of dispersion in the beam-spot 
area which cannot permit concentration nonuniformity in this LED array head, and does not carry in 
equipment as a defect (#2d). This predetermined value was set to C_bk=0. 10 in this example. In a true 
case, it carries out until it repeats the above-mentioned inspection processing and becomes X>N which 
is all the range of an LED array head (k+1) (#2f), and if the above-mentioned inspection processing is 
truth, the LED array head will be made possible [ loading to equipment ] for concentration 
nonuniformity as permissible level (#2g). 

[0012] Next, the example 2 of this invention is explained. Drawing 10 is the sectional view of the 
example 2 of the image formation equipment of this invention. The color picture formation equipment of 
drawing 10 is called so-called tandem system. Carry out revolution actuation in the direction of arrow- 
head C, and the photo conductor 1 which is latent-image support, the electrification equipment 2 
uniformly charged in a photo conductor drum front face, the aligner 3 using the LED head in which 
expose a photo conductor based on a picture signal, and an electrostatic latent image is made to form, 
and said electrostatic latent image are developed using a toner. The developer 4 which makes a toner 
image form on a photo conductor, and the image formation unit equipped with the cleaning equipment 6 
grade which removes the toner which remained on the photo conductor after the imprint process 
mentioned later are arranged for every color at the serial. Carried out the sequential imprint to the record 
material 7, such as paper to which the toner image formed in each photo conductor is sent with the 
conveyance belt 5 using each imprint equipment 8, record material was made to carry out heat fixation 
of the toner image on the record material which piled up each color with the anchorage device 9, and the 
image has been obtained. At this example, it is the description on a configuration to have the aligner 
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which is an LED array head for every color, and burning actuation of other LED components etc. is the 
same as that of an example 1 fundamentally. In addition, the halftone processing for every color is as 
having been shown in drawing 5 , 

[0013] The inspection approach about the exposure intensity distribution of each LED component of the 
LED array head in this invention is explained. In this example, the diameter of the beam spot of the 
main scanning direction in the exposure intensity distribution of each LED component was observed. 
Thereby, measurement is simplified compared with the time of beam-spot area, and inspection time 
amount can be shortened. First, the flow chart of drawing 1 1 explains acquisition of the diameter of the 
beam spot of each LED component. In addition, measurement of exposure intensity distribution is 
performed by the two-dimensional CCD measuring instrument, it is detected for every pixel of XY 
coordinate on the level whose exposure reinforcement is 8 bits, and the 1 -dimensional exposure intensity 
distribution of a main scanning direction are acquired in data processing. Again. By attaching an LED 
array head on the stage of power feed, it is a measurable system automatically about exposure intensity 
distribution for every LED component. The exposure intensity distribution Ix of the i-th LED 
component (i) are measured first (#3b), and this is measured about all LED components (i= 1 - N) (- 
(#3d)). (#3a) Subsequently, peak value Ip (i) is acquired from obtained exposure intensity-distribution I 
(i), this is averaged about all LED components, and the average peak intensity value IpO is computed (# 
(IpO= (sigmalp (i)) / N) 3e), Subsequently, the threshold TO which determines the diameter of the beam 
spot is set up (#3f). In this example, 10% of value of the average IpO of peak intensity was set up as a 
threshold TO. Subsequently, the die length sliced with said threshold TO is computed, and it considers as 
the diameter Wx of the beam spot (i) (#3g). The schematic diagram of the diameter of the beam spot at 
this time is shown in drawing 12 . Furthermore, as a diameter of the average beam spot, WxO is 
computed by averaging Wx (i) of all LED components (#(WxO= (sigmaWx (i)) / N)3h). It judges 
whether it is smaller than the predetermined value Wxt with the obtained diameter WxO of the average 
beam spot (#3i). Here, it considered as Wxt=40[mum]. When it is a false, dispersion in the diameter of 
the beam spot judges that it is large and concentration unevenness cannot be permitted, and does not 
carry this LED array head in equipment as a defect (#3j). About the decision of the threshold TO for the 
above-mentioned beam-spot area calculation, a response with an example 1 and the generating situation 
of the vertical stripe which is the concentration nonuniformity of a actual image output similarly is 
decided on. Especially in order to acquire correlation of the vertical stripe which are a diameter of the 
beam spot, and concentration nonuniformity, it is desirable to set up a threshold in 10% or less of 
location of peak intensity. In this example, the predetermined value which specifies the permissible 
variation of the diameter of the beam spot equalized by the dither matrix is set up for every color. With 
the large black of lightness change, it is small in a predetermined value, and by the small yellow of 
lightness change, specifically according to the magnitude of lightness change, the predetermined value 
of each color is set up so that a predetermined value may be referred to as large. Possibility that it can be 
used in yellow by this with black even if it is the LED array head which was substandard is high. That 
is, by inspecting an LED array head gradually for every color, aggravation of the yield can be controlled 
substantially. 

[0014] The above-mentioned inspection approach is explained based on the flow chart of drawing 13 . A 
constant col is first set as 0 (#4a). col is a constant showing a color and expresses 0:black, Ixyanogen or 
a Magenta, and 2:yellow here. Next, for every number X__col of pixels of the dither matrix of a main 
scanning direction, the diameter of the beam spot is equalized and diameter Wx_aveof the average beam 
spot (k)_col for every dither matrix is computed (#4c). Diameter Wx_aveof the average beam spot (k) 
_col of the k-th dither matrix expresses the diameter of the average beam spot in the pixel of eye watch 
(kX+1) (X) (k+1) to eye watch of the diameter Wx of the beam spot (i) here. Moreover, X__col is the 
number of pixels of horizontal scanning of a dither matrix as shown in a table 5 in the color col at that 
time. 



http ://www4 . ipdl .nci pi .go.j p/cgi -bin/tran_web_cgi_ej j e 6/1 7/05 



IP,2003-182152,A pETAILED DESCRIPTION] 



Page 8 of 10 



(k+1) X_co 1 
Wx_ave (k) _c o 1 =SWx (i)/X_col 
kX_c o 1 + 1 

Next, the above-mentioned diameter calculation processing of the average beam spot is repeated, and it 
carries out about all the range of an LED array head (#4e). (k+1) (until it becomes X>N) subsequently, 
each ratio of said maximum of Wx_ave(k)_col to the diameter WxO of the average beam spot of all LED 
components, and the minimum value ~ A_col and B_col are acquired. Here, it is A=MAX(Wx_ave(l) 
_col, Wx_^ave(2)_col, Wx_ave(k)_col, -)AVxO B=MIN (Wx_ave(l)_col, Wx_ave(2)_col, 
Wx_ave(k)_col, -)AVxO. In addition, in the above, the average and MAX ( ) express maximum, and, as 
for MIN ( ), AVE ( ) expresses the minimum value, respectively. Furthermore, it judges whether the 
following formulas are filled about predetermined value C_col decided for every color of a constant col 
(#4g). 

Formula :MAX(A_col -1, l-B_col) <=C_col C_col is setup due to C_0<C_1<C_2 at this time, and 
predetermined value C_col is large, so that lightness change of a color is small. Specifically, it was 
referred to as predetermined value C_l==0.15 of predetermined value C_0=0.10 of black, cyanogen, and 
a Magenta, and predetermined value C__2=0.20 of yellow. When processing of (#4g) is truth, according 
to the value of a constant Col, it judges for which color the LED array head is used. When Col is 0, an 
LED array head is sorted out noting that it can carry in yellow, respectively (#41.) at cyanogen or a 
Magenta (#4j) (#4k), and the time of 2 at black (#4h) (#4i) and the time of L When processing of (#4g) 
is a false, a constant Col is incremented (#4m) and it returns to processing from (#4b) about the 
following color. When a constant Col exceeds 2 here, it judges that it is the LED array head with which 
(#4n) and quantity of light dispersion are not permitted, and it is not carried in equipment as a defect 
(#4o). Since the LED array head used for every color can be set up by the above-mentioned inspection 
approach according to the level of dispersion in the weighted solidity of exposure intensity distribution, 
the yield can aim at improvement and a cost cut substantially. In addition, although weighted soliditj' 
was made into the diameter of the beam spot in this example, a more exact inspection is attained by 
performing same processing in beam-spot area. 
[0015] 

[Effect of the Invention] The LED array head which has a lens array for carrying out image formation of 
the light which made said LED component turn on with a predetermined actuation current based on the 
LED component array and input signal with which many LED components were arranged by two or 
more trains or the single tier according to claim 1 as explained above In the image formation equipment 
which is confronted with image support and forms an image with an electrophotography method About 
a certain weighted solidity in the exposure intensity distribution of each LED component, the value 
averaged for every number of pixels of the main scanning direction of a dither matrix It is image 
formation equipment characterized by being set up so that it may become a certain predetermined within 
the limits. By observing the value which averaged the weighted solidity in consideration of a vision 
property for every number of pixels of the main scanning direction of a dither matrix, in case dispersion 
in the exposure intensity distribution of each LED component after lens array transparency is managed. 
Correlation with the vertical stripe which is concentration nonuniformity can be taken, there is no 
vertical stripe, and the good image quality of gradation nature is acquired, and the yield of an LED array 
head becomes good, and a cost cut can be aimed at. In claim 1, the image formation equipment of this 
invention according to claim 2 with a certain weighted solidity in the exposure intensity distribution of 
each of said LED component In the LED array from which it is image formation equipment 
characterized by being the beam-spot area at the time of slicing the exposure intensity distribution of 
each LED component with a predetermined threshold, and the peak of exposure reinforcement differs 
for every LED component By becoming easy to take the response of a location with the vertical stripe 
which is concentration nonuniformity, and managing dispersion in the beam-spot area by specifying the 
beam-spot area in a certain threshold The good image which was compatible in sharp nature and 
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gradation nature can always be obtained, and the yield of an LED array head becomes good, and a cost 
cut can be aimed at. 

[0016] In claim 1, the image formation equipment of this invention according to claim 3 with a certain 
weighted solidity in the exposure intensity distribution of each of said LED component Are image 
formation equipment characterized by being the diameter of the beam spot which is the horizontal- 
scanning lay length at the time of slicing the exposure intensity distribution of each LED component 
with a predetermined threshold, and the weighted solidity of each LED component by considering as the 
diameter of the beam spot in a certain threshold It becomes easy to take the response of a location with 
die vertical stripe which is concentration nonuniformity, and the processing in inspection becomes easy. 
Therefore, tiie good image which was compatible in sharp nature and gradation nature can always be 
obtained, and the yield of an LED array head becomes good, and a cost cut can be aimed at. The image 
formation equipment of this invention according to claim 4 is set to claims 2 and 3. Said predetermined 
threshold Since it is image formation equipment characterized by being setup to 10% or less to the 
average of the exposure peak value on the strength in all LED components and becomes easy to take the 
response of the concentration nonuniformity generating location of the exposure intensity distribution of 
each LED component, and an output image, It can inspect with a sufficient precision, generating of the 
vertical stripe which is concentration nonuniformity can be prevented, and the good image which was 
compatible in sharp nature and gradation nature can always be obtained, the image formation equipment 
of this invention according to claim 5 be image formation equipment characterize by the diameter of the 
beam spot of each LED component be 40 micrometers or less in claims 1-4 , can serve as conditions for 
manage dispersion in exposure intensity distribution with sufficient precision , and can prevent ' 
generating of the vertical stripe which be concentration nonuniformity by this , and the good image 
which be compatible in sharp nature and gradation nature can always be obtain . In claims 1-5, the 
image formation equipment of this invention according to claim 6 be image formation equipment 
characterize by for said image formation equipment to be the so-called color picture formation 
equipment which form an image with the toner of four colors of yellow, cyanogen, a Magenta, and black 
at least, and the image quality which be excellent in the gradation nature which be an important image 
quality item, or color repeatability in the color picture be acquire, and the yield of an LED array head 
become good, and it can aim at a cost cut. 

[0017] Since the image formation equipment of this invention according to claim 7 is image formation 
equipment characterized by setting up a different dither matrix for every color in claims 1-6 and a screen 
angle can be changed and set up for every color There is no concentration nonuniformity like a vertical 
stripe, it is stabilized, and image quality with sufficient gradation nature and color repeatability is 
acquired [ it is not conspicuous and has periodic structure for every color and ], and the yield of an LED 
array head becomes good, and a cost cut can be aimed at. The image formation equipment of this 
invention according to claim 8 is set to claims 1-7. In the color picture formation equipment which 
performs image formation of each color with the same LED array head The weighted solidity of the 
exposure intensity distribution equalized for every number of pixels of the main scanning direction of 
the dither matrix in black. Because a ratio with the average of the weighted solidity in the whole LED 
array head is image formation equipment characterized by being within the hmits of a certain 
predetermined value and inspects using the predetermined value of the large black of lightness change 
There is no concentration nonuniformity like a vertical stripe, it is stabilized, and image quality with 
sufficient gradation nature and color repeatability is acquired, and the yield of an LED array head 
becomes good, and a cost cut can be aimed at. The image formation equipment of this invention 
according to claim 9 is set to claims 1-7. In the color picture formation equipment which performs image 
formation of each color with two or more LED array heads By being image formation equipment 
characterized by setting up the range of said predetermined value for every LED array head of each 
color, and setting up a predetermined value with the magnitude of lightness change of each color There 
is no concentration nonuniformity like a vertical stripe, it is stabilized, and image quality with sufficient- 
gradation nature and color repeatability is acquired [ inspection is made efficient, ], and the yield of an 
LED array head becomes good, and a cost cut can be aimed at. The image formation equipment of this 
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invention according to claim 10 By the range of the predetermined value of black being image formation 
equipment characterized by the small thing compared with other colors in claim 9, and making the 
predetermined value of the large black of lightness change smaller than other colors [0018] which there 
is no concentration nonuniformity like a vertical stripe, it is stabilized, and image quality with sufficient 
gradation nature and color repeatability is acquired [ inspection is made efficient, ], and the yield of an 
LED array head becomes good, and can aim at a cost cut In claim 10, the range of the predetermined 
value of said black is image formation equipment characterized by being **10%, and does not have 
concentration nonuniformity like a vertical stripe, the image formation equipment of this invention 
according to claim 1 1 is stabilized, and image quality with sufficient gradation nature and color 
repeatability is acquired. The image formation equipment of this invention according to claim 12 By the 
range of the predetermined value of yellow being image formation equipment characterized by the large 
thing compared with the predetermined value of other colors in claims 9-11, and making the 
predetermined value of the small yellow of lightness change larger than other colors Possibility that the 
LED array head which was out of range can be used for yellow is built, other colors — predetermined — 
There is no concentration nonuniformity like a vertical stripe, it is stabilized, and image quality with 
sufficient gradation nature and color repeatability is acquired [ inspection is made efficient, ], and the 
yield of an LED array head becomes good substantially, and a cost cut can be aimed at. In claim 12, 
since the LED array head which is outside tolerance by other colors can be used for the range of the 
predetermined value of said yellow by making a permissible level large for dispersion in the exposure 
intensity distribution of the LED array head which is image formation equipment characterized by being 
**20%, and is used for the small yellow of lightness change compared with other colors, the image 
formation equipment of this invention according to claim 13 can aim at control and a cost cut of yield 
aggravation. The image formation equipment of this invention according to claim 14 In claims 1-13 the 
array consistency of the main scanning direction of the LED component in said LED array head Are 
image formation equipment characterized by being 1200 or more per inch, and it also sets on a high- 
density LED array head. Dispersion in the exposure intensity distribution can be inspected efficiently, 
and it is obtained, without there being no concentration nonuniformity like a vertical stripe, and being 
stabilized and spoiling sharp nature for image quality with sufficient gradation nature and color 
repeatability, and the yield of an LED array head becomes good, and a cost cut can be aimed at. The 
image formation equipment of this invention according to claim 15 In claims 1-14 said LED component 
Since image formation stabilized even if it is image formation equipment characterized by burning 
actuation being carried out by binary image data per dot, and simplification of inspection was 
completed, and it carried out densification and dispersion in exposure intensity distribution became large 
can be performed There is no concentration nonuniformity like a vertical stripe, it is stabilized, and 
image quality with sufficient gradation nature and color repeatability is acquired, and the yield of an 
LED array head becomes good, and a cost cut can be aimed at. 
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[Brief Description of the Drawings] 

[Drawin g 1 ] It is the sectional view of the example 1 of the image formation equipment of this 
invention. 

[Drawing 2] It is the block diagram showing the configuration of the LED array actuator of this 
invention. 

[Drawing 3] It is the block diagram showing the configuration of the LED array control section of this 
invention. 

[Drawing 4] It is the timing chart of the LED array control section of this invention. 

[Drawin g 5] It is drawing showing the dither matrix used by this invention. 

[Drawing 6] It is drawing showing the dither matrix of the black used by this invention. 

prawing 7] It is a flow chart for acquisition of the beam-spot area of each LED component used in the 

example 1 of this invention. 

Prawing 8] It is drawing showing the schematic diagram of the beam-spot area of this invention. 
Prawing 9] It is a flow chart for managing with the value which equalized the beam-spot area which is 
the weighted solidity of the exposure intensity distribution of each LED component of this invention. 
Prawing 10] It is the sectional view of the example 2 of the image formation equipment of this 
invention. 

Prawing II] It is a flow chart for acquisition of the diameter of the beam spot of each LED component 
used in this invention example 2. 

prawing 12] It is drawing showing the schematic diagram of the diameter of the beam spot of this 
invention. 

Prawing 13] It is a flow chart for inspecting an LED array head gradually for every color. 

Prawing 14] It is an explanatory view about the conventional general LED array head. 

Prawing 15] It is drawing showing the exposure intensity distribution in the main scanning direction of 

the LED component in the location where the former differs. 

Pescription of Notations] 

1 Photo Conductor Drum, 2 Electrification Equipment, 3 Aligner (LED Array Head), Four developers, 5 
Medium imprint equipment, 6 Cleaning equipment, 7 Record material, 8 Imprint equipment, 9 An 
anchorage device, 10 An LED array actuator, 1 1 Shift register, Twelve latches, 13 The AND gate, 15 An 
LED driver, 20 LED array control section, 21 A FIFO memory, 22 The controller section, 23 Oscillator, 
24 The strobe pulse generating section, 30 An LED component array substrate, 3 1 An LED component, 
32 image-formation lens, 33 The lens array section, 41 A conveyance screw, 42 A developing roller, 43 
Doctor 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The LED array head which has a lens array for carrying out image formation of the light 

which made said LED component turn on with a predetermined actuation current based on the LED 
component array and input signal with which many LED components were arranged by two or more 
trains or the single tier In the image formation equipment which is confronted with image support and 
forms an image with an electrophotography method Image formation equipment characterized by being 
set up so that the value averaged for every number of pixels of the main scanning direction of a dither 
matrix may become a certain predetermined within the limits about a certain weighted solidity in the 
exposure intensity distribution of each LED component. 

[Claim 2] Image formation equipment according to claim 1 characterized by a certain weighted solidity 
in the exposure intensity distribution of each of said LED component being the beam-spot area at the 
time of slicing the exposure intensity distribution of each LED component with a predetermined 
threshold. 

[Claim 3] Image formation equipment according to claim 1 characterized by a certain weighted solidity 
in the exposure intensity distribution of each of said LED component being a diameter of the beam spot 
which is the horizontal-scanning lay length at the time of slicing the exposure intensity distribution of 
each LED component with a predetermined threshold. 

[Claim 4] Said predetermined threshold is image formation equipment given in claims 2 and 3 
characterized by being set up to 10% or less to the average of the exposure peak value on the strength in 
all LED components. 

[Claim 5] Image formation equipment given in claims 1-4 characterized by the diameter of the beam 
spot of each LED component being 40 micrometers or less. 

[Claim 6] Said image formation equipment is image formation equipment given in claims 1-5 
characterized by being the so-called color picture formation equipment which forms an image with the 
toner of four colors of yellow, cyanogen, a Magenta, and black at least. 

[Claim 7] Image formation equipment given in claims 1-6 characterized by setting up a different dither 
matrix for every color. 

[Claim 8] Image formation equipment given in claims 1-7 to which the ratio of the weighted solidity of 

the exposure intensity distribution equalized for every number of pixels of the main scanning direction 

of the dither matrix in black and the average of the weighted solidity in the whole LED array head is 

characterized by being within the limits of a certain predetermined value in the color picture formation 

equipment which performs image formation of each color with the same LED array head. 

[Claim 9] Image formation equipment given in claims 1-7 characterized by setting up the range of said 

predetermined value for every LED array head of each color in the color picture formation equipment 

which performs image formation of each color with two or more LED array heads. 

[Claim 10] Image formation equipment according to claim 9 with which the range of the predetermined 

value of black is characterized by the small thing compared with other colors. 

[Claim 1 1] The range of the predetermined value of said black is image formation equipment according 
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to claim 10 characterized by being **10%. 

[Claim 12] Image formation equipment given in claims 9-1 1 to which the range of the predetermined 
value of yellow is characterized by the large thing compared with the predetermined value of other 
colors. 

[Claim 13] The range of the predetermined value of said yellow is image formation equipment 
according to claim 12 characterized by being **20%. 

[Claim 14] The array consistency of the main scanning direction of the LED component in said LED 
array head is image formation equipment given in claims 1-13 characterized by being 1200 or more per 
inch. 

[Claim 15] Said LED component is image formation equipment given in claims 1-14 characterized by 
burning actuation being carried out by binary image data per dot. 



[Translation done.] 
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ftiST*'). 600dpi$ii>tc:ttl200dpi»fi[ 

mmm\i<rifmt>iid:ms^smm.bti:h, 

T. 60 0dp itJil^l 2 00dp i<0»«Jgtteft 

hii^^mmix<r>m^\,znhx\i. mm 

^<nm.(mt^->%(nms}izX'>x\i.. ^(nwsmm^ 
t>\tm±t.'>ti<'^ssm*£\^Zblf-=m.^ith. ^z 

x\.E\)m^nmi&^Mm.t^r>% ^ i ^mmx 
30 ^'^hmmM'mtri^'mszx-yxm^hzbimt 

fRJrS«4:LT. «-LED^^S3iasa5^^Bfc:t5JtS 

im\mx.ti\.E\>rvA^-,Y^m\^hzbx. «{x 

i''B«=Sri:'<0«Str ^.<0^f v«&^6 i: ifx:%h. 
[0005] M^2Sa(09imT(^. 1^#LED% 
^S3(aiS^^Bfc:ti»tS*S!^tfi:li. #LED^ 

40 wj^b^h. zoiyf-Axn-^ yhm/n^bTm. 
j^yxhhmxi;b<7>&^^i:nmmifihtzbim 

\lzi5i'thm5SLJ^ybnf5imti^£\^{>mLLti (¥ 
50 ClkT. -e<OJf^,^§*1PlU^<!5r4<^'C. 



(4) 
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[0006] mrnAwm^mcii. mssi^mm 

*f LT 1 0%JaT(C»«$*tTV^&ill^2fc J:t^3fc 

45-L E D9^^mmmm<^iy->t t as^aa-c^ 

.-K-/ hg*54 0iumOT-C*6iW?JSl 3!P^4fc:SKco 

•C« SB®ftOfctotC#LED^^<OS3iaiS4^^|f<Otf 
ai8<?5f6Wn4. P-<OL E D Tl-f >y Ht:T«-fe<0 

^' TOT if -7 MJ ^' x<o±^E^rr6i<^B#a^fc:¥% 40 

1 7 i:§m(ommmm^&^j:msi 

^SfciJV^T. #fecr)LEDr^^^ y mtCfiamS 
«<^Kaft6^S<x-CV»2.if 1 *»^> 7 t^<DBffi 
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V\ LEDri'^^ y H<o^*o<^)Sfl:S:fii$i-c#, 

[000 7lit*«10iai<^HBTJ4. fyyi^m 
^«<0SH*<fl!i<0fefclt^h$v>if^9fc:E«oB« 
JgJSSIfi*±S^:«Fai:-t&. flaiSE^O:fe#v^r7-y 

txi^v>>i>mximmm±-t?>zbij(x'^i,. mm 
1 laacoiMBtii. mir^y9<m^m<^mBii. 
± 1 o%v$>i>ismi otzmLmma^^^ 
^^mkb-Th. mmi2msiSLcomxii. ^xn-<o 

ift^i \\i:.mt.<mAm^i:^^mLb^h, m 

EDTW^vHt-flgmtSilfci^tr^Si^-C. 

a<05%B8Ttt, l5E'fXD-^3r^e«S!HI4> ±2 0 

%xhmmi 2\izsmmmwi^i^^j^ 
b-Th, is*Jii4aa<Difiwrj4. fsaLEDrw^f 

0120 ommxhhm^^i i stca 
e<DB«»gi2^i&±s=S:!it8t^-rs. mmi swsl 

OfgHHTIi, BB^LED^^i. 1 K-/ hftArO 2fi<0 
BfilT-^tJ; 0^1li$ixSi»*Si *»^> 1 4t:E 

a<oB«jgdc^Si&±iK:ita t -rs . 

[0008] 

iiaffl»«c-C*Slg3t*K5Ai^4'*fe:«Bx. ^(m 
^2, B»€^»ca-:f5®3tftS:S3tLT»®gmSr 

ry. v^fy:^')<o^-^-s•^iifc«3^JL-v^ (4 
K. 4Y. 4c. Ay^) imBmm-h^Lbxmim^ 

■mmiffi\±jmmwsL^mm-h:ibx. ®3t*i 

±fc:#fe»fch-^-«$-m$-(!-&S«llg4. 
tiJgjSL^ b:h-®^^WB^riJiIfctlSI$*lT < Sitter 

i:<7)iB^7t«i6^?-r^?£^^^8. mm^SMm 

§g52m)t>t9>£X3Dba>1im^ffiV^-CV)&. jS 



7 

SEVg^QJlnrrS^tfcJ: 0S3t*±W^«Stt?rS1 
. U -y KSEV g{i- 7 0 0 

^fct-C^S. S51M3-C*SLEDrW^-/H 

ODSrfflV^Tk^S. *fcLEDS^±^B^nfilOBS5ll 
?gS»il 200dpi (l>f>'f-ftfcOl20 0ffl)-C 
ftO. ^LED«^Nill 5 3 60ffl"CfeS. 

WDJIAL-CfcO. SB*^^'J^-4 1fcJ:oTS«»I*« 
ttT. ^*^g*«6. 9*tm<0h-^-i:5 0;timO^ 

0- 54 2a0iKT'ri&s««xt;-:/f:rta{cHS$*i. 

ilS[MVB_D!C=-500V. t-^''y'>tf-^'« 
£EVpp = 0. 8kV. HSaftf = 2. 4kHz. <0« 

[0 0 0 91 ijtfcLEDT^'fcOj^atTffiaoSlfflfclOV^ 

mws. B2ttLEDrw®9aioofliiSi&* 

1- 7'oy^aTj)S. ^<7)LEDrwis»a8iS3artii 

fS^rXjCO-CfcO. i^7M^j^'X^'l lt7-yf-12i:A 
Noy-f 1 3i: LED K^^^N'l 4 1 fcJ: Offi^Six 
TV^S. y^M'i^X^'l Itt^'n-y^'ji^CLOCK 
fci " 0" X« " 1 " ^Tl. 1 H y h 2ficOB«iT- 
^' ^ H y M rt^tt-e-<0# F -y h 

K y hT-:?;!^^!^**!^ fc 7 y f - 1 2.V^(ryf-9 
S:7y-J-L. XfO-7">'^;PXSTB*JANDy'-M 
3fcA:»)$it&fc. B«T-^'« "1" *^^,*UtF-y 
h (LED«^) (O^dtLEDH^-Y/^l SfcJioT;:^ 

h D-yy-C;!.^ S -V^ammWtth ^ t iSrS* t T 

^t'J^*»^>A:»J$iTJtRGB8b i t<rtT~^ii^^ 
S&aiStTfelliE. +SPJ|ia*»'5r$n. CMYK 1 b 

i 1 2mm^T-^'kLx^^tih, i<m. 1 1' 

•y h 2fi<0B«T-^'^ 1 9>f y^WSA^^^IROaOfc 
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ifyOF I FO (First-In FirstHM) 2 1*^B?E 

LEDTV>fS!l)aJ10<0A*litSJt'?>tlTV^S. ^ 
OF I FO^t'J2Hi3>'Fo— 73?2 2*»^.<0±^ 
iE9>f VH«!m^/L S YNCfcl ioTU -fe -y hS*t, 

LSYNC-CLEDTWiilSSl 0A<U-fey hSil. 
IHgiS2 3 Lfc ^ o y ^ fl^C L O C K fc: J: 0 
m^F I FO^ty*»^>a«T-:5'*»'K-/M*»'^H-y 

10 hN^-cjejxLEDTWsaftajfcaiai^its. i^. 

i^LEDTW«!lW«+fcrfeV^-CliliLEDT^>fK 
i&a5t«LT«i. Xho-:ry^yl.;^ffetgj2 4*ig?ig$ 
tlT>-^S. :La)XVu-zffVVxm.U2A\mt\£H 

-7'^'«;l'XSTB*564^^*. LEDTWSSftSlO 
B«T-^'*« " 1 " <^K-y b3{(«XKo-y^'?;l^X 

[00101 »ct:3*^iMEsarcfflv^«.x -f if-7 h y ^j'^^t 

20 OV^-CKW*. @5tc^J:pfc. 2 0 0«$:^i: 
^^%\i:.x7^}~vm.^^'>tLmW ^^-^ 

^^Jrff^SroTi^S. iXfc. *l6BBt:tJtt«.LEDru>f 
^•y h'cO^-LEDS^OSaiafiS^J-^tcov^Tt^JeaEfr 
atCOV^TilWS. *Sat0«tt5»r^T»4, #LED# 
^S3(3^^i-^&fcfcftSb-AXJl?-y hai«tCltB L 
*-r. #LED*^b'-AXdt.y hffi«<OlX^t: 
ov^T. H7<07o-f-^-bfc:Tiii»f-*. =5rt5S* 
30 3IS^^P<oa^«. 2<JGcCCDa^gt:Tff^ri5*i.. 
XYJ^g<Oli^tCS3iaiga)«8b i t<DW'^P-C«!a5 
SfLS. LEDr^>f'\-yH*ail^0<O:^x- 
i^±tK»)ft»tS^tT, «-LEDSi^fl3l3fee* 
mmmif:mm^m:i^XT'J^\Z*j:^X\^i,. 5t-ri 
#Btr)LED#^<OS5(atg4^^?BI ( i ) ^a^L (# 
lb) . Cil^^LEDimroV^T (i = l~N)|| 
( (#la)~(#ld) ) . <>Ck^-C#^it:tS 

mi&'im I ( i ) *»'?>e-:?«i p < i ) cm 

5&^LED*Tferov^r¥i^t. Ti^e-^5|jK«lp 

40 O^JCffi-rS (IP0= (£Ip (i) )/N) (#1 
e) . <JC>,^Th'-AX;K yhffiS&^l^«.llfiTO^ 
( # 1 f ) . =*«M5fifCtlt:-^'3SS<0^^ 

I pool o%<oe^BKiTot tra^tfc. acv^-r 

B5™iT0JaJi(^)liia^i[ajL. h-A>C;K «y hlS« 
S ( i ) fti (#1 g) . ::«KOh'-AXd?-y hffl 

W<o«wa*a8K:^UTfc&. »:^^■C¥^^h-A;^df 

•ybMfcLT. :^LEDSi=<7)S ( i ) Sr^^LTS 
Oi^maJt-S (S0= (SS (i) )/N) (#1 
h) . Mt:#Ji>n^¥%h'-AXdf-/MiiSSO*«J>S 

50 m^iifflis t J: \-^if=mi'mti ( # 1 1 ) . 



(6) 



ZZT. St = l 600 [jt/m" 2] bltl. ©TfcS 

LT«aW«8aL!5:V% (# 1 j ) . JJBf 

-AX^i^y hfflS[S:aj«iti6«gMT0«^fc:'?v>T 

«jJlt mZb r>xmf>t . b'-AX;K «y MSWfciftK 

v\ 10 
[00111 r -< -r-? h »J ^'x<o±^Efiri6l<OS 

«<W^b-AX,-K-yMiffl|S_ave (k) ^»aj^ 
S (#2b) . iC:Tk»giOx-fifvhy^X<VP* 
k'-Z.Xdf-yhffi«S_ave (k) tt. h-AX;lf y 
hBiaS(i)<7), (kX+l)#B*>/J> ( (k+1) 

(k + 1) X 
S_ave (k) =£S (1) /X 
kX+1 

iji:t:^LED*?^T<»M^%b'-AXdf -y hffllS 0 tcit 
LT. ^^>ix>t:k«B<^^if-?hy^'XT<DTl^b'- 30 
AX;Jf-yh^S_ave (k) ffM-t^^tlfi. ]ScMt 
tTC_bkrtfcJRioTV^5*>®A»( I S_ave 

(k) -SO i/sogc_bk) mmtt (#2 

c) . ftT&St^Ji, iOLEDTl/^fv-y HtJ±jB 

L^rv^ (#2d) . :*^|J!fB?!fc:i>v^T»l^<om£fiS-C 
_bk = 0. 1 0 i: Lfc. JiaSBBaui^ 
»i3iiLLEDrW'^<5'H<0^fe«irCifeS (k+1) 

x>Nt^:i,^-cffv^ (#2f ) , ±M<m^fmtm 40 

-ecOLEDTP-fvyKtiajgA^tiflF^ 
(#2g) . 

[0012] <jCfc*l%BH<o|ISfc0«2 toV^TUWS. 

0 1 0 \t^mmmm^m.<nimm 2ffmm'Ch 
S2, mm^^-rf^m^im^Lxwmmm 
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ED«?<0;SOTS!F&fc'{i«*WK3eSiSMl tmrch 

[00131 ^IffiBtiJtt* LE DTW-Ny K(7)«-L 

4^^ifc:*JttS±^iE*|ii]<'Db-AXdC>y hgfc^B L 
ti, ZfOZii b-AX;|f -y MfifflKOi: # t:< <5,'?a 

«0«^U. 2<JScCCD«^»t:TtT*i?it. XYffi 
g<OB^fcS3l3Ji]S*«8b i t<7)^^i,-c«{l{$*t, 

T-^saatT±^E*t6i<o 1 d^ji^mss&^^im 

htli, ttl, LEDTW>f'^vK*eSfillO<OXx- 
'J±izM t) ftttS C: t -C, «-L E D^^tS30ja^ 

#B<DLEDS^<0S3l^4^^|i I X ( i .) Sra^L 
(#3b) . Clili&i^LEDS^fcOV^T ( i = l~ 
N)a^2. ( (#3a)~(#3d) ) . 
tU:MmmiSl ( i ) *»4.b-:7«I P ( i ) i& 

c:ft.*^LEDS^<cov»T¥i&t. ¥l^tf-^3l 
S«IpOi&»ai-rS (IP0= (Sip (i) )/ 
N ) ( # 3 e ) . i5^V^Tb'-AX,-K>/ hgS^S^SBI 

ttTosrm^s (#3f ) . *iisi0rctib-^'3ffls 

<0¥^ I P 0<?) 1 0 %«©«^^attT 0 i: LTgSU 

b-AX;K -y hSWx ( i ) fc-rS (#3g) . H 
<0tSOb*-AX5K-/ hgO«W&Hi&Sl 2fc*^. 55 
fc:^^b'-AX;K-/bgi:L-r. ^LED^^Wx 
( i ) ?r¥^LTWxO$^S[ai-r& (WxO= (£Wx 
( i ) ) /N ) ( # 3 h ) . ^it,n^^^b'-AXdf -y 
hgWx 03&JfcSJ5f£«Wx t J: 0/h$ v^*>S*»;&flBr 

-rS (#3 i ) . ZHT^ Wxt=40 [/zm] tL 
it. ©-C*&t#Ji, C<0LEDTM^-/F{4t'-A 

\.^tmiL. ^Sfc ttHMtll^SL^v^ (#3 
j ) . iiMb'-AX^K-/ Mii«»aiO^!y>«iMlT0<0 



1 1 
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s (#4 a ) . ^^-cc o 1 ii^^m-mx. 0 : r 

^':;^tt<D^J^b'— AXd^'y hgWx_a v e ( k ) _c 
o 1 iMiH-tt (#4 c ) . ^:ZTk^S<Dy'^^•7h 
'J ^'XCO^l^b-AX.IC y hgWx_a v e ( k ) _c 
o 1 14, h*-A>^;Jf y hgWx { i ) (O. ( kX+ 1 ) 
10 #B*-^> ( ( k + 1 ) X ) #B<^BSfcfc»tS¥%t- 
AXdf T X_col(4-etf5i:S<^ 
CO 1 tteJtS, ^5(C^J:^*T^1fVhU^'X<0 



[00141 Jb£<0«BlE*rffi*:-:>V^TH 1 3<!07o-^* 

(k+1) X_co 1 

Wx_ave (k) _col=2;Wx (l)/X_col 

kX_c o 1 + 1 



EDTW'^«y HiO^«Hfc-OV^TfT-3 ( (k + l)X 
>Nfc:^:4i-C) (#4e) . »CV>T^LED3g?<0T' 20 
i^h— AXd^-y ^gWxOt:^^^6, mEWx_ave 
( k ) _c o 1 <Oft*fik«/Mlco-t*l.'etl<OitA_c 
o 1 , B_c o 1 S-BX^-rS. ZZT. 
A=M AX (Wx_a V e ( 1 ) _c o 1 . Wx_a V 
e ( 2 ) _c o 1 . —. Wx_a v e { k ) _c o 1 , 
-) /WxO 

B=M I N (Wx_ave ( 1 ) _c o 1 , Wx_av 
e (2) _co 1 , ••, Wx_ave (k) _co 1 . 
•••) /WxO 

-Chi, =5rt5. ±at^feV^TAVE ( ) ii^tm. M 30 
AX ( ) liWckM. M I N ( ) l4«/h«S-, -C-ii-r 
tUbi^h^. Mfc^c o I <7)fe«(cSW>^.n/^« 
c_c o 1 trov^T, JaT<05S«^SSfc-r!Wf*^Brrs 
(#4g). 

iC: MAX (A_co 1 -1 . l-B_col)SC_ 
col 

^<^i:^C_co 1I4C_0<C_1<C_2<0W«-C 

CO <^r-»TV^6. yy-zi^m 
^ttC_0 = 0. 10, i^r:^tJitfV-fe*V:J'<OBr^tf 40 
C_1=0. 15. >fxo-OBfSfiC_2 = 0. 20 

fcjBtr. 'e<0LEDTP>f'^-yF*«4:<^fc:fflV^^,it 
S*»^WBrtS. Co l*J0<0t#{4r7-y^' (#4 
h) (#4i) . l(0k^iii^T>tt:li-7^y9 (# 
4 j ) (#4k) . 2«^i:#ll'fxo-fe: (#4 1 ) 

(#4g)<^)j!PI*«®<0ieKi:. ^Co lit 
>(>'^"J^yM. (#4m) . <J?c7)fet^V^T (#4 
b) *»^><r)«Hl^tifS. iiT^Co l*«2*i8t»» 



(#4ii) , *»tf^»o^*«im$*L^rV^L 
EDr^>f'^.-/K■C^)&fcflI!lfL. ^Sfc fCilStJi 
( #4 o ) . JiSOttaESatcJ: 0 . 

b-A>tdf hiB«TRa'5rJ!ia^*T^r^ i i:f J: OiE 
[0015] 

[|IHB<^«!)*1 fiLhSiBBL/iidfc. it*ai{cJ:ti 
tf, ^<^)LEDI)H=T&««IB«l*:tliHWK:i3»l?n/! 
LED^^TW kA^Jlt^fc^-^V^TmELED^^ 

VXTW ki^rrSLEDTV^fv-y Hit, 

Ji^MttiV^T, «.LED#i^S3l^^i-^etfc»t& 

ii^2t:aSi<7)*l6HBcoB®Jg^SIB 
»4. fSacfllttJt^T. il£#LED*^S3iaiSii- 
Hi<CtJ»t&*5^tli:J±, #LED«T<^»3l9ie* 

HfB5rm^^:^^^ XL^iecOb'-AXd?-/ hffiST 
i>i.Cki&^k-ri.B®Jgli^ST*'3. «-LEDS 

*SHfitr*J»tSb'-AXd?«yhiiffllSrffl^6i 



r 
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?5K:fc»t&fe5^«i:tt. *LED^^SM3SiS^ ^l*-^>7tfcV^T. ^^COLEDT^^^ y HtiT 
6t-AX4f-yhg-Ci>I.C:i:«^^i:^&BfiOglSSI 10 «-fe<OLEDrU'f 'v-y mfc:i[g0r^«<^)«H*s^ 

SitS-!^t-r5Blft»l«aiMT*0. #LED#^ 20 -C. «aE5:a^fc:L, «Xi;i0j:3^:«SA7*s5t 

=Srifci«>, »«J:<«arr*C:i:*«aj3fc. oLEDrM^.yH<r«NS*0*«S<^r03Xhr'? 
i&WiU;ta»=S:iW65-Sfc:#5Ci:*«aj*S. IWcfl [00 1 8] fta^^l 1 fe:i^<0*|feBa<oii«9gjj^a 
tSV^T, #LED^^b-AX;K-yfg*»'4 0jumJJl ±1 0%-CJ>4C:i:^!|$at^SB®Jg^M-Cft 

0. ciitfcj: o»SA7T*s«xy<oii*s:i»±L. fmmm^smi. mm9if^h 1 1 ttjv^T. >f 

t-fXD-, i/ry, v-fe'y^'. y^•y^'<7)4fe<D^-^ <0fet:-CBf^Sffl51--C*>-:>/::LEDrw-f'vyK«r>fx 

-tci OBIR^JglfttS, \^mhii^-mm^i^ xi~iz.^T^h^W&i-:>< *) . 

•C&SC:tS-#afc-r6B«»J^STi>0. *7-B «Xi^'<Oj:d^:aeA^*f^:<. IcSLTiBatt^lf 

«lctJV>t:^6:BB«iTft6Praitt^MSBSttfc:e «tt<^ftv«*«»^»n, 3b>oLEDTW'f'v>y 

ti:tB©*«^^>tt. **^LEDrP>f's.yK<OiNliO S4 0*«:Wit:ft<^:03Xh^<'>y*mS. 

[00171 fB^7tc£a<^):*^M*0B«Jg««Slg V^T. l9S^xo-<^J5r^tf<0«Hli. ± 2 0%^** 

« ■ 1 3!p^> 6 fctjv^T . #fert fcM^rSx -f if 40 CI ^mkh-fhmmB^mxi> o . HBjSi&fb(^)'h$ 

i^MT*0. «fe»fc:x^"J->-A$-|gi.Tg^§S m(0&tzit^Xff^U^\^i:lti<-thZ 

(OX. #fe»<0iaffllflBSi&BAfc=5r< iSxs/oid ttJ: 0. fflK^-diUFSKHJI-T'ifeSLEDrW^ 

^:asA7*»'^:< . s«LTligptt^?Pltt<omv^B -/ Yimm-hzti^x%h(nrc. mt ^wcmm 

tc^axvy^yimtih, mmQii^wsflymm mm^ma. is*®i*»^i 3fc:*iv^T. isele 

BfiHB^^i. »^l*-^>7fc:t>V^t:. |^-<7)LE DTV^'v-y H+£0LEDS^±^iEfr|taOffi5ll??e 

Dri/^^yh-tT«-fe<^B«Ugj£i&ff^:d;^7-B« {±. l^^f-AfcO 1 2 00mJiTj)l.^i:^!mSfc 

m^WiZ^\^X. •fy''/-^XffyTA^'7V^}7X<r>i. -TSHftJgJi^ST&O. SSfS^LEDTW^y K 



[0016] mci^3t;3S&ffy^minmm^m. 
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BH<^MSagJS^S{i. ff^ 1 *>^> 1 4 (cfcv^T. m. 
[aiii<Of5»5:iiHBl 

[01] mmmm^mfnmm i <Disne@-c& 
a. 

[02 1 *^B8<OLEDTV>flS)»(0«6fi**^:?'o 

[03 J *f«B<OLEDTV>f»H)Paf<0«!i£$^^:^a 

«y^'0T**. 

[04 ] :^mifr)\.Ri>TVAmmff)9^ ^yir^-t 

[07 ] *^BB<OS8Sfe0« 1 -CfflV^S^-LE D^^<7)b-- 
[08 1 *3|i»oh'-AXdC)' hiii«<olWSSi&^-r0 
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[09 ] *lfeHB<0#LED^^Oll3iaSS4^^^0#tt« 

[010] *|gffl<^>Bfiuei^^<^)IIHsM2<^>ISni^ 
[011] *l|B^0(2-CfflV^S#LED«i^b- 

[0121 *iaB<ot*-Ax4f-7 v^fnmmk^icm 
10 rfts. 

(01 3 1 LEDTV-f'^'y H^^fefttcSPBWtCttaE 
[0141 taaW)HRW^rLEDrWA.^ HJcov^-C 
[01 5] a3fo7)^^^.<aMt:fcSLED^^. ±^ 
[flr^iiBBl 

1 jS}l£HcK?A. 2 $^^.3 S3I^(LE 
DTWv-yH) . 43SI6^S, 5 ^HjE^^g. 6 

20 :?i;-->'^^a. 7 8 fti^iea. 9 
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